Introduction
Antibiotics are widely used for the treatment of bacterious infection through oral administration owing to their antibacterium activity.") Their bitter taste in numerous cases makes oral administration somewhat unpleasant, particularly so for babies and small infants!) A flavoring agent such as sugar and syrup may be added to antibiotic preparations as a solution to this problem but it is difficult to determine appropriate amounts of flavoring agents since there is no physicochemical method for assessing the bitterness of a drug and such a method is thus desirable.
The liquid membrane of a water/octanol/water system (termed an octanol membrane), showing spontaneous oscillation of electrical potential in the presence of a surfactant,O was found in the previous study to respond to primary taste substances with bitter, sweet, sour, salty and umami taste.') This membrane should thus prove useful as an electrochemical sensor of bitterness. The quantitative assessment of bitterness of antibiotics is a matter of interest.
In the present study, electrical potential oscillation across an octanol membrane was measured in the presence of antibiotics. Comparison was made of the mode of potential oscillation in response to taste of antibiotic aqueous solution. To determine whether taste modification of bitterness of antibiotics could be assessed, change in the mode of oscillation according to the antibiotic and flavoring agent was examined. Four antibiotics, erythromycin, chloramphenicol, ampicillin and cefpodoxime proxetil served as the antibiotics of which main structures are different.
Experimental
The experimental setup was the same as reported previously. (3) The liquid membrane consisted of one octanol and two aqueous phases. The octanol phase contained 5 mM (M=mol dm 3) tetrabutylammonium chloride (phase 0), the left aqueous phase (phase Wi), 1% ethanol and an antibiotic, and the right (phase W2), 8 mM sodium dodecyl sulfate and 5 M ethanol. One milliliter each of aqueous solution of sodium dodecyl sulfate and ethanol and an antibiotic and ethanol was introduced onto each of two bottoms of an inverted U-shaped cell made of poly(chlorotrifluoroethylene), followed by the addition of 2 ml octanol solution on the top of the aqueous solutions taking care to avoid any mixing or stirring. The potential of phase W2 was Immediately following contact of the octanol solution with aqueous solutions, the potential, EE, , was 241 mV. At ca. 40 min after the contact, potential begun to oscillate. The lower potential of the first pulse, En was 4 mV. Continuous oscillation of the potential with amplitude (difference between the higher and lower potentials of pulse) of 120 mV and oscillatory period of 2.5 min was observed. Amplitude gradually decreased and oscillatory period increased. Potential oscillation could not be detected after I day. Compared to potential oscillation in the absence of ethanol in phase Wt, the oscillation of which was previously reported, (5) potential oscillation was noted at less amplitude, a longer (Fig. 7, a) is due to cefpodoxime proxetil. With increase in simple syrup concentration (Figures 7, b and c) previously added to phase W1, E" EH and EL became slightly more negative. With 0.1 mM cefpodoxime proxetil, 0.5% ethanol and 10% simple syrup, potential during induction period changed slowly to a more negative value and EH and EL were 92 mV and 40 mV lower than without simple syrup, respectively. This change corresponds to sugars, as previously noted. (4) The taste of 0.1 mM cefpodoxime proxetil was slightly bitter, as shown in Table 1 , but with 5% simple syrup, slightly sweet and bitter at the same time. Bitterness was virtually eliminated in the case of cefpodoxime proxetil solution with 10% simple syrup. Slow change in potential during induction period to a more negative value and negative shift in EH corresponds to an increase should be noted that taste modification can be assessed when the antibiotic is the same and that a calibration curve as in Fig. 6 should be prepared. 
Conclusion
The possibility for assessing bitterness of antibiotics and taste modification of bitterness of antibiotics by a flavoring agent was shown with the octanol membrane, and this membrane would thus serve as a physicochemical method for assessing bitterness of drugs quantitatively. This should facilitate the development of a novel sensor by which bitterness of drugs can be assessed. 
